The geothermal model was done with the integration of surface. Subsurface temperature's data and formation depth values from suites of well log in the study field. The well comprises Gamma-ray log (GR log), Spontaneous Potential logs (SP log), Resistivity logs, Formationdensity, Neutron log and Sonic log. The suites of welllog within the studied sequences penetrates Agbada and the Benin Formation. The Benin Formation comprises mainly of continental sands, and the Agbada Formation consist of alternating sequence of sand and shales within the study wells. The estimated thickness and temperature values within the study field falls within the range from 1357-3500m and 101 O C -120.5 O C with estimated geothermal gradient range of (0.028 -0.03 O C/100m) in the field. The geo-temperatures results range of 101.60 O C -119.60 O Cat modeled depth of 1357m-3500m, indicating that the shale sequence at the basal path of the Agbada Formation is thermally matured with sufficient organic matter to generate hydrocarbon in the study field as earlier believe to be immature and cannot generate hydrocarbon. The geothermal model can be applicable to any sedimentary basin in the world. This work is also an important tool in source rock evaluation to compliment petroleum geochemistry and position the hydrocarbon generating window of the study field.
Introduction
The Niger Delta is stood among the world' largest delta complexes. The sequence comprises from base to top; the Akata, Agbada and Benin Formations (Short and Stauble, 1967) . The aspects of the petroleum geology of the basin are discussed in Merki, (1972), Weber and Daukoru, (1975) , Evamy et. al. (1978) . Generation and expulsion of hydrocarbon in relation to temperature have been discussed in , Evamy et. al. (1978) and Ejedawe (1982) . Oomken (1974) used lithofacies to interprete subenvironments within the delta. Weber (1971) discussed sedimentological aspects of oil field in the Niger Delta and described the offlap sequence of transgress-regressive sequence. He further added that sediments and sedimentary processes are contain inwell logs. Sediments in different paleo-environments display characteristic's log motifs. As a result, borehole logs are widely used to interpreted sedimentary facies (Weber, 1971) . The origin of the source rock within the Niger Delta has been a matter of debate for more than a decade. Earlier works by Weber and Daukoru (1975) is of the opinion that the Agbada Formation is immature implying that the Akata Shale would have been possible source of the hydrocarbon in the Niger Delta. Migration of hydrocarbon in the Niger Delta basin is from source rock of Akata Shale (Weber and Daukoru, 1975) . The migration of the hydrocarbon is through the growth fault which are numerous in the basin and actually trap hydrocarbon in structural closures within the growth fault androllover system which are the predominant structures of the Niger Delta (Doust and Omatsola, 1990) . The parallic Agabada formation is the hydrocarbon prospective sequences in the basin. It is characterized by sand, silts and shale in various proportions and thickness. Oil and gas are formed from the remains of dead organic matter buried in sedimentary rocks at subsurface depth. The mechanisms of transformation are mainly heat and depth. The major phases are important in the conversion of rich kerogen matter in sedimentary rock to form oil and gas, which are diagenesis, catagenesis and metagenesis. Diageneses occur at shallow depth where burial of sediments are at shallow depth and surface temperature to form marsh gas (methane). Catagenesis is a process whereby at greater depth and favourable temperature above 60 O C, an organic-rich sediment can generate oil and gas ( Selley, 1996) .). Metagenesis is the irreversible transformation of organic-rich sediment to graphite at greater temperatures above 225 O Cand deeper depth of burial. It shows that temperature, time depth of burial; Pressures are important factors in the rate of maturity of kerogen. The objectives of this work is to use the plot of formation depth against reservoir temperature from bottom hole temperatures data to produce the geothermal model of the field, evaluating thermal maturity of shale beds of the Agbada Formation and position the hydrocarbon generating window with a view of understanding the hydrocarbon prospects in the studied field. The mathematical model is also applicable to any sedimentary basin in the world.
Location
Usani field is located at Oil Mining Lease (OML) 135, offshore Niger-Delta Basin of Nigeria Fig. (1) . The Field covered a total area of 31sqkm off shore south western coast of Nigeria's deep water, and the base map is shown. 
Materials and method
The data that was used to achieve the objectives of the study field are the GR log, SP log, resistivity log, caliper log and geotemperature data from Usani wells 1-4. The data are from Shell Exploration and Production Company, Port Harcourt, Nigeria with the permission of Department of Petroleum Resources (DPR), lagos, Nigeria. The lith-section were drawn to a scale of 1cm-100m, (Fig.3) . The quanliitative techniques were usedto determine the shales in the wells drilled. The GRlog were used to delineate litologic section of the studied intervals, and the shale units were properly delineated from the sand bodies. The correlation was done on well1, 2, 3 and 4 to map the reservoirs and shale thickness. Geo thermal equation was used to determine the thermal maturation potentials for shales intervals in the well logs because all the wells penetrated the Agbada Formation. Geothermal Analysis of the Agbada Formation in the basin. The geo-temperature data for the studied wells in the field are given below in table 1 The plot of formation temperature against formation depth is a linear function (Fig.4) . The first step for generating the hydrocarbon maturity model is to determine the geothermal gradient (equa- 
Correlation in the wells

Results and discussion
The results for estimated geothermal gradients, temperatures at depth of interest shown in tables (2-6). O C -220 O C respectively in the Usani field. The study also, show that the basal part of the Agbada shales are responsible for the expulsion of the hydrocarbon from the field and this support the work of Lambert-Alkhionbare and Ibe (1982), LambertAlkhionbare (1981). The hydrocarbon generation starts from 1357m and ends at 3500m in the study field.
Conclusion
The generated linear model was used to compliment source rock evaluation by determining thermal maturity of Usani shale beds of the Agbada Formation, and that is thermally mature and is the source rock of the Usani field, Niger Delta Basin. The earlier believe that the shale bed of the Agbada Formation is immature and cannot generate hydrocarbon is invalidated by this model. The model was also used to position the hydrocarbon window in the field.
